Physiologic basis for the maintenance of glomerulotubular balance in young growing rats.
To examine the physiologic basis of preservation of glomerulotubular balance in young growing animals, we measured the various determinants for fluid transfer across the glomerular and postglomerular capillaries in young (approximately 40 days, N = 8) and adult (N = 8) male Munich-Wistar rats under mild volume expansion. The single nephron (SN) GFR increased by approximately 2.5-fold from young to adult animals. The increase in SNGFR was due to marked rises in both glomerular plasma flow rate (QA) and ultrafiltration coefficient (Kf). The increase in QA was associated with a nearly 60% reduction in afferent and efferent arteriolar resistances. As with SNGFR, the absolute proximal reabsorption rate (APR) increased by some 2.5-fold, indicating preservation of perfect glomerulotubular balance. Of the factors determining peritubular capillary uptake of APR, the mean oncotic pressure difference across the peritubular capillary was similar in young and adult animals. The mean hydraulic pressure difference was also comparable in the two groups. By contrast, the peritubular capillary reabsorption coefficient (Kr) rose markedly and accounted entirely for the increase in peritubular capillary uptake of APR during growth. These results obtained under mild volume expansion indicate that the maintenance of glomerulotubular balance in the growing rat requires harmonious growth of renal microcirculation, that is, glomerular capillary (Kf) and arteriolar (QA) maturation balances the development of peritubular capillary (Kr).